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AN ABSTRACT 
of· 
A STUDY IN A TECHNIQUE TO IMPROVE THE INFORMATION SYSTEMS 
REQUIREMENTS DEFINITION PROCESS 
BY DENNIS WALTER FOSTER 
This paper describes an experiment in a behavioral-based 
methodology for the Systems Requirements Definition (SRO) phase of 
an Information System development project. This methodology makes 
heavy use of people trained 1n the principles of collaboration. Two 
projects are described and compared. One project uses a traditional 
approach to the SRD while the other project makes use of this 
experimental SRD methodology. The costs, elapsed time, and product 
quality are presented and compared under each approach. The product 
quality was measured by analyzing user responses to a nine statement 
questionnaire which was developed for this purpose . 
. <· 
/· 
! 
1.0 OVERVIEW 
1.1 Problem Statement 
The potent1al for reaping substant1al business benefits through 
the use of Informat1on Systems technology 1s 1ntuit1vely obvious to 
anyone who has had even the briefest encounter with an automated 
system. However, exper1ence has shown us that the implementation of 
truly successful systems (1f we define success in terms of achieving 
the desired business objectives) is a much less common phenomena 
than anyone involved 1n the management or use of information systems 
would consider adequate. As Cyrus Gibson noted in his 1981 study, 
which classified only three of h1s eighteen cases as successful 
sys t ems , 11 • • • i t 1 s q u i t e po s s 1 b l e for a s y st em to be a t e c h n 1 ca 1 
success and a business fa1lure."[1] 
The primary ·challenge in developing information systems is to 
manage the delivery of systems which meet customer expectations in a 
complex business environment. The time when simple, small stand 
alone systems were the norm has passed. The typical system being 
developed 1n large companies today involves the sharing of data or 
functions which cut across many business areas such as research, 
eng1neer1ng,· marketing, production, accounting, etc. The technical 
solutions are developed by selecting among the many permutations of 
hardware and software products provided by a growing 11st of 
vendors. Ultimately the system itself will consist of explicit and 
[l]G1bson, C. W. Information. Technology and Organizational Change. 
I A Report prepared by Index Sys·t~ms, Inc., Boston,Mass., 
September, 1981. 
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1mp11c1t pol1c1es and procedures wh1ch def1ne the rules 
for1nteract1on amongst the human and automated resources. A s1ngle 
1nd1v1dual who possesses expert1se in all of these facets is rare. 
Therefore, the ult1mate success of an 1nformat1on system 1s 
. 
dependent upon the pooling of the knowledge and skills of a w1de 
var1ety of people. 
The Information Systems (IS) development process has been 
crit1c1zed by systems sponsors as tak1ng too long and still not 
address1ng all of the bus1ness needs. It 1s not uncommon for a 
large IS to take two or more years to be developed. In the dynamic 
env1ronment of the 1980's 1t 1s quite possible that, even if the 
organization's objectives are well understood at the outset of 
systems development, the objectives may have changed s1gn1f1cantly 
by the time the -last module is implemented. This s1tuation is 
further exacerbated by the increasing likelihood of the loss of 
personnel, adversely affecting the development team as t1me wears on. 
Much attention has been d1rected toward developing ways by which 
the probability of success can be increased. 
1.2 Information Systems Life Cycle 
The system life cycle concept is one approach to increasing the 
probability of system successes. S1mply stated, a system will pass 
through a series of stages from 1ts inception as an idea to the time 
1t is ultimately decoR1111ss1oned from further use or development. 
The terminology used to describe the systems life cycle stages 
-3-
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w111 vary w1th the methodology wh1ch is used. Exh1bit l dep1cts one 
way 1n wh1ch a systems 11fe cycle may be dep1cted. Th1s 11fe 
cyclerepresentat1on 1s used by APCI. However, 1t 1s s1m1lar to many 
other commonly referenced models. There are two major stages. The 
stage during which the bas1c system is developed and the stage 
during which the system 1s maintained and enhanced. The development 
stage has been further broken down into a series of phases as 
follows: 
-,) The Systems Requirement Definition Phase (SRO) during which 
the basic objectives and scope of the system are identified. 
2) The System Design Alternative Phase (SDA) during which the 
basic system architecture and development strategy is 
determined. 
3) The Systems External Specification Phase (SES) during which 
information flow, processing, and formats are determined. 
4) The Systems Internal Specification Phase (SIS) during which 
technical designs for the software and file structures are 
developed. 
5) The Systems Construction Phase (CON) dur1ng which the 
software and procedures are developed, tested, and documented. 
' 
6) The Systems Implementation Phase (IMP) during which the· 
system is installed and users are trained. 
Systems development methodologies are another attempt at 
improving the quality of 1nformat1on systems. There are several 
-5-
standard components to any methodology. A descr1pt1on of tasks or 
act1v1t1es wh1ch are to be completed during each phase of the IS 
11fe cycle is fundamental to a methodology. The deliverables to be 
produced in each act1vity are identified and formats for their 
. 
presentation are specified. Typically the resources and skills 
necessary for successful completion of a work activity are also 
described. Guidelines for estimating the size and duration of the 
work activ1t1es, although not a standard component of all 
methodologies, are very useful. 
The IS development process and products have been greatly 
1mproved through the use of the life cycle and the increasingly 
available systems analysis methodologies and tools. Nevertheless, 
further improvements are still very much needed. Order of magnitude 
improvements 1n -the areas of reduced systems development time, 
reduced systems development costs, and improved systems development 
quality are necessary to allow information technology to be 
rout1nely used to a competitive business advantage. James Martin 
states in his book,~ Information Systems Man1festo, that senior 
management must realize there 1s an electronic revolution taking 
place. ''They should ask: Who could take the1r business away from 
them by using technology more aggress1vely 1n new direct1ons?".[2] 
[2] Martin, J. Arr Information Systems Manifesto. Englewood Cliffs, New Jersey: Prent1ce-Hall, Inc., 1984 pp. 17-18. 
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1.3 Fac111tated SRO Benef1ts 
Over the past several years IS consulting f1rms have begun to 
develop and market methodolog1es which are enhanced by apply1ng 
proven group behavioral processes taken from the field of 
psychology. These products, wh1ch 1nclude Boeing's CONSENSUS, IBM's 
Joint Application Development, MG Rush Systems, Inc.'s Facilitated 
Application Specification Techn1gues (FAST), and Performance 
Resource's The Method, to name a few, make substantial claims to 
overcoming the shortcomings inherent in some of the more traditional 
methodologies. Less elapsed time, reduced cost, and, most 
importantly, higher quality information systems are generally 
claimed as their merits. These methodologies, to date, have been 
primarily directed at the early phases of the system development 
life cycle (e.g; the SRO phase through the SIS phase). 
Facilitated Analysis makes heavy use of facilitated group 
meet1ngs in which a person trained in the principles of 
collaboration manages the group processes without becoming involved 
in the content of the meeting. For example in the SRO phase, a more 
efficient approach is used to gain agreement upon and gather facts 
about proposed system features, benef1ts, and procedures. The 
necessary tasks draw upon the combined knowledge and talents of the 
entire project team working in a structured group setting under the 
direction of a fac1litator trained in effective group dynamics. 
This is in contrast to an iterative series of individual and 
sub-group activities which. are used in the traditional approach to 
-1-
SRO. 
Cla1ms to reduced costs from the faci11tated method are 
attr1buted to the dedication of resources over a short, intense 
period of t1me. Team efficiency 1s improved by having a greater 
percentage of the actual requirements definition work performed by 
the end users. Most facilitated methodologies employ a br1ef user 
train1ng sess1on followed by active coaching throughout the SRO 
process. The project team w1ll typ1cally move to an offsite 
location in order to minimize distractions. A period of one to two 
weeks of ten to fifteen hour workdays makes up the bulk of the SRO 
phase. 
The higher quality systems claimed to result from this technique 
are a direct consequence of the increased level of end user 
1nvolvement. More accurate business information procedures and 
requirements along with a greater level of personal commitment to 
the stated system objectives are a logical result of this increased 
level of involvement. 
A1r Products and Chemicals, Inc. (APCI 1s a FORTUNE 200 supplier 
of industrial gases, chemicals, cryogenic equipment, and engineeri.ng 
services) has a centralized MIS application development staff of 170 
profess1onals. The applications development staff includes in its 
charter the consulting, development, procurement, and on-going 
support of all IS software necessary to support APCI's core 
bus1nesses. As part of MIS's efforts to increase the effective use 
of IS technology a~ APCI, an experiment 1n the use of facilitated 
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SRO was recently conducted and 1s reported 1n th1s thes1s. 
In 1986, two areas of the company requested MIS to help them 
1dentify opportunities to improve their project management process 
through more effective use of automat1on. The SRO phases for the 
. 
two project management 1nformat1on systems were approached using 
d1st1nctly different methodologies. Although the methodologies 
employed were quite different, their objectives were actually the 
same. These objectives were to perform an SRO which would l) result 
in a system of the highest quality possible; 2) make the most 
eff1c1ent use of all corporate resources involved; and 3) to develop 
and implement the system as quickly as possible. 
The first project management system SRO (described 1n Section 
2.0) employed APCI's traditional approach while the second (Section 
3.0) made use of the new experimental methodology based upon group 
meetings led by a trained facilitator. Previous, successful use of 
consensus techniques in group decisions had conv1nced MIS management 
that there was a real potential benefit for it's use in the systems 
development process itself. 
APCI decided to experiment with an internally developed 
methodology after reviewing the offerings of several external 
vendors and consultants. An internally developed methodology was 
pursued for the follow1ng reasons: 
l) It would not 11m1t the SRO part1c1pants to those 1dent1f1ed 
at the beg1nn1ng of the phase which m1ght compromise the 
accuracy of the requirements statement. 
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2) The elapsed t1me was more conducive to APCI's environment. 
3) The use of a rigid, compressed time frame would most likely 
lead to negot1at1on and compromise on system features rather 
than true consensus. 
4) The major1ty of underlying systems analysis methodologies 
were process-dr1ven rather than data-driven as preferred by 
APCI. 
5) The external consult1ng fees (1n contrast to the use of 
internal resources) make the approach prohibitive for all but 
a few of the largest systems. 
6) Resource persons trained and experienced 1n systems analysis, 
use of IS methodologies, and principles of collaboration were 
readily available within APCI. 
At the conclusion of each of the SRO efforts the results were 
assessed. The definition of 11 quality 11 wh1ch was used for the 
purpose of th1s analysis 1s "conformance to customer expectations". 
In the interest of a timely assessment, questionnaires were prepared 
to measure the impression at the end of the SRO phase rather than 
wait1ng for the complete system implementation. The responses to 
the questionnaires were tabulated and analyzed as discussed in 
Sect1on 4.0. Productivity measures of flow time and resources 
consumed were analyzed by comparing results of both efforts to 
estimated total project development requirements. Conclusions and 
recommendations on the further use of facilitated SRO are addressed 
1n Section 5.0. 
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2.0 TRADITIONAL SRO 
2.1 Trad1t1onal SRO Project Oescr1ption 
The trad1t1onal SRO project was performed for a subs1d1ary of 
APCI. The appl1cat1on was a project management system to support 
the subs1d1ary's pr1mary business which 1s the design and 
construction of plants for various sectors 1n the process 1ndustry. 
The major object1ve of the SRO was to 1dent1fy ways 1n wh1ch 
automation could be used to reduce the number of manhours and 
I 
1ncrease the timeliness w1th which project related data was being 
collected and processed. 
APCI's MIS staff was asked to conduct what was termed 11 an expert 
study" after the subs1d1ary determ1ned it d1d not have appropriate 
skills w1th1n it's 500 person staff. A fairly formal contract was 
drawn up for the-scope of work necessary to derive a development 
plan for the project management system. This work consisted of the 
SRO described in th1s section and an alternative evaluation phase. 
For the purpose of th1s analys1s the alternative evaluation related 
work will be ignored. 
The project management system was to support projects ranging in 
s1ze from several thousand dollars up to fifty m1111on dollars total 
installed cost. The eng1neertng and procurement funct1ons for· 
projects were to be addressed, however, the construction functions 
were not included. A nontechnical report describing the nature of 
the project related data, the potential benef1ts of automation, and 
a summary sta·tement of scope was ava1 lab le at the start of the study. 
-11-
2.2 Trad1t1onal SRO Team Structure 
The SRO team could be represented as four sub-groups of users 
and tra1ned MIS personnel. The composition and 1nteractions amongst 
these sub-groups is 1llustrated in Exh1bit 2. The following 
. 
prof1les of the sub-groups provide more deta1led information about 
their compos1t1on and respons1bl1t1es. 
The Adv1sory Committee cons1sted of five sen1or user managers. 
The ind1viduals in this sub-group had an average in excess of 
f1fteen years of management experience. Two of these managers had 
previous direct experience in the SRO phase of a major information 
system effort. During the course of th1s SRO three of these five 
became active participants 1n the detail level requirements 
defint1on work itself. The primary respons1b1lities of this 
sub-group were as follows: 
1. Identifying business needs and opportunities. 
2. Defining the scope of the SRO and resolution of any scope 
related questions. 
3. Resolving any policy related issues which may arise. 
4. Determining actions based upon recommendations from the SRO. 
5. Monitoring SRO progress in terms of deliverables, resource 
ut11ization, and schedule. 
The SRO Management Team was made up of two user representatives 
and three MIS representatives. Approximately three-fourths of the 
way through the project a third user representative was added to the 
team. The three user representatives in this sub-group had more 
-12-
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than thirty-five years of combined experience in the industry. The 
senior user member of the group, who functioned as the user project 
manager, had more than ten years of management experience. None of 
the users in this group had previous experience in the development 
of a major information system. The MIS members of the SRO 
Management Team had more than twenty-seven years of IS development 
experience. The senior member of the group, who functioned as the 
-
'. / database ~xpert, had participated in numerous SRO and IS planning 
I 
projects in the past. The MIS project manager had four years of IS 
management experience and had previously managed two SRO projects of 
comparable size and complexity. The primary responsibilities of 
this group were as follows: 
1. Determining and coordinating detailed plans and procedures 
for all -work activities conducted in this phase. 
2. Preparing and presenting all phase deliverables. 
3. Coordinating all communications related to achieving project 
objectives. 
4. Assembling and monitoring all schedules and resource plans 
for the phase. 
The Detailed Design Team consisted of six part-time user team 
members. Each member of this sub-group had more than ten years 
experience in the application. The group as a whole had little 
previous experience in developing major IS applications. However, 
they had fairly extensive experience in the use of IS applications. 
The primary responsibilities of this sub-group were as follows: 
1. Developing and proofing a consolidated model of the current 
-14-
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operat1ng env1ronment. 
I 
2. Developing and proof1ng a model of the future env1ronment. 
3. Develop1ng and proofing a model of the data related to the 
applicat1on . 
. 
Other Resources were categorized as the last sub-group involved 
in the SRD. This sub-group consisted of twenty users and four MIS 
people. These 1nd1v1duals were involved in the SRO to a very 
limited extent. In most cases their participation was limited to a 
two to four hour ind1v1dual interview. The primary responsibilities 
of this sub-group were as follows: 
l. Providing detailed 1nformat1on on the current procedures 
and/or systems. 
2. Providing personal assessments and recommendations on their 
1ndividual areas of project specialization. 
2.3 Traditional SRO Methodology 
The SRO methodology used on this project is graphically 
represented in Exhib1t 3. The four tasks compr1sing this phase 
(Confirm scope and objectives, assess existing systems, analyze 
current procedures, and formulate requirements) are described in 
this section. Port1ons of key deliverables from this SRD are 
included as Append1x A to provide an example of the format and 
resulting level of detail of the SRD. 
Confirmation Qf Scope and Objectives 
The resource persons 1nvolved in this task were the senior user 
managers, refered to as the Advisory Committee, and the SRO 
-15-
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Management Team. 
The act1v1ties involved 1n th1s task are as follows: 
1. The SRO Management Team worked both in small group sess1ons 
and individually to develop a common understanding of the 
organization, culture, and bus1ness pract1ces assoc1ated 
with the functional area. 
2. The SRO Management Team as a group interviewed the 
individual members of the Advisory Committee. In each case 
interview questions were formulated, the interview was 
conducted, a summary of the interview was written and 
returned to the interviewee for confirmation. 
3. The SRO Management Team worked together in several group 
sessions to synthesize the results of the interviews and 
background literature which was collected into the final 
phase deliverables. 
4. The deliverables from this task were presented and discussed 
in a session attended by the Advisory Committee and the SRO 
Management Team. 
The deliverables from this task were as follows: 
1. Statement of Industry Trends 
2. List of Critical Success Factors 
3. Top level Data Flow Diagram (Appendix A.l) 
4. User/Function Matrix (Appendix A.2) 
5. Function Data Class Mapping (Append1x A.3) 
6. List of automated systems to be reviewed 
-17-
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7. Ranked 11st of Projected Quant1f1able Benef1t Areas 
8. Management Issues and assumptions to be used 1n the SRD 
Evaluation .Qf Exist1ng Automated Systems 
The members of the SRO Management Team worked pr1mar11y w1th the 
sub-group 1dent1f1ed as "Other Resources 11 1n determ1n1ng the state 
of the existing automated systems. The act1vit1es 1nvolved 1n this 
task were as follows: 
l. The SRO Management Team as a group d1vided the list of 
automated systems into two groupings for review purposes. 
The groupings were major systems, wh1ch were used by several 
areas of the user community, and m1nor systems wh1ch were 
more of a personal computing nature. The major systems were 
rigorously evaluated while the minor systems were 
inventoried with a brief description. 
2. The MIS members of the SRO Management Team developed a 
quest1onnaire and arranged one-on-one interviews with major 
system users and knowledgable MIS support analysts. The 
results of the interviews were summarized and an overall 
rating of the functionality and technology for each system 
was prepared. 
3. Narrative descriptions of the minor systems were prepared by 
a user member of the SRO Management Team w1th information 
provided by the 1nd1v1dual system experts. 
The deliverables prepared 1n this task are as follows: 
1. An index and examples of key outputs from existing systems 
-18-
2. A written evaluat1on of each major automated system 
(Appendix A.4) 
3. A technology summary of the major automated systems 
(Appendix A.5) 
4. A compos1te graphical summary of the major systems (Appendix 
A.6) 
Analyze Current Procedures 
The process of developing an accurate model of the current 
. 
operating environment involved the largest most diverse group of 
resources of any task involved 1n the SRO phase. The SRO Management 
Team, the Detail Design Team, and Other Resources were involved in 
this task. The activities comprising this task were as follows: 
1. The members of the SRO Management Team as a group identified 
the areas and individuals within the organizations to be 
interviewed. A desire to 1dent1fy a balanced cross section 
of functions and levels within the organization was the 
primary criteria used in selecting these people. 
2. Individual users were interviewed by an MIS member and,in 
most cases, a user member of the SRO Management Team. All 
interviews were documented and the notes were-returned to 
the interviewee who reviewed them for accuracy. 
3. The SRO Management Team worked in group sessions to develop 
a comprehensive graphic model of the current environment's 
processes and 1nformat1on flows. As missing or 1ncons1stent 
information was 1dentif1ed the user members of the SRO 
Management Team conducted the research necessary to resolve 
-19-
the issues. 
4. The SRO Management Team worked with the Detail Design Team 
to confirm the accuracy of the model. Small group sessions 
involving one or more members of the Detail Design Team with 
an MIS and user representative of the SRO Management Team 
were conducted. 
5. The SRO Management Team conducted several group sessions to 
identify specific opportunities to achieve benefits by 
changing the current environment to more effectively use 
automation. 
6. The results of this task were reviewed with the Advisory 
Committee. 
The deliverables prepared in this task were as follows: 
1. Collection of all interview notes 
2. Data Flow D1agrams for the Seven Major Functional Areas 
(Appendix A.7) 
3. Function/Organization Responsibility Matrix (Appendix A.8) 
4. Index of Current Documents (Appendix A.9) 
5. File of Sample Current Documents 
Formulate Requirements 
The process of developing a model of the future environment 
involved the SRO Management Team and the Detail Design Team. The 
act1vit1es involved in this task were as follows: 
1. Group sessions were conducted to develop a comprehensive 
model of the organization's data. These sessions were led 
by the database expert on the SRO Management Team with 
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act1ve part1c1pat1on by the members of the Detail Design 
Team. 
2. The results of the group sessions were formal1zed into 
narrative descr1pt1ons of the pr1mary and alternat1ve 
scenarios wh1ch support the max1mum use of automation 1n 
collecting and using the data described in the model. These 
narratives were prepared by MIS members of the SRD 
Management Team. The narratives were reviewed and revised 
by the individual members of the Detail Design Team. 
3. A user member of the SRO Management Team prepared 
ent1ty/attr1bute lists and attendant definitions for the 
data model. Members of the Detail Design Team were called 
upon, as necessary, to provide defin1tions for the entities. 
4. Data and business transaction volume estimates were prepared 
by a user member of the SRO Management Team. The results 
were consolidated and extended into database and system 
sizing est1mates by an MIS member of the team. 
5. General technical systems requirements for data management, 
ad hoc report1ng, graphic preparation, and vendor/product 
attributes were prepared by an MIS member of the team. The 
results .were reviewed and revised by the other members of 
the SRO Management Team. 
6. Group sessions of the SRO Management Team were used to map 
the system features and specific functions to the benefit 
objectives previously identified. 
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7. The scenar1o narrat1ves and data model were recast 1nto 
deta1led IPO d1agrams and data source/use matrices by user 
members of the SRO Management Team. The results were 
rev1ewed, discussed, and revised by the MIS members of the 
SRO Management Team. 
8. The Advisory Committee, the Detail Design Team, and the SRO 
Management Team as a group reviewed and discussed the 
results of th1s task. 
The deliverables prepared in th1s task are as follows: 
1. Summary Diagram of Future System (Append1x A.10) 
2. Benefit Objectives Mapped to Features and Functions 
(Appendix A.11) 
3. Summary Functional Requirements Narrative (Appendix A.12) 
4. Detailed Functional Requirements Narrative (Appendix A.13) 
5. Matrix of Functions and Responsible Organizations (Appendix 
A.14) 
6. Activity IPO by Function (Appendix A.15) 
7. Data Model (Appendix A.16) 
8. Entity Definitions 
9. Entity/Attribute List (Appendix A.17) 
10. Attribute Definitions 
11. Database Sizing Estimates 
12. Database Sizing Worksheet of Assumptions 
13. Transaction Frequency Estimates 
14. Statement of General System Requirements 
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2.4 Trad1t1onal SRO Schedule and Cost 
The trad1t1onal SRO was begun February 3, 1986 and completed 
July 7, 1986. That 1s one hundred eight business days were required 
to conduct th1s phase of the project. Exhibit 4 illustrates the 
actual tim1ng of the four tasks which comprised this phase. As 
shown 1n the exh1bit, the requirements definit1on was the longest 
task requiring seventy-six business days to complete. There are two 
reasons for this. First, this task had the largest number of group 
activities. Therefore, since sessions were scheduled to maximize 
the attendance of the group members, more elapsed time was required 
than if individuals could have accomplished the task. A second 
factor in the time required to complete this task is the large 
number of deliverables which were generated. The deliverables from 
this task numbered approximately 250 pages in length. The time 
required to physically prepare, review, and revise the deliverables 
contributed substantially to the total elapsed time for this task. 
During the months of March and April three tasks were being 
worked upon concurrently. The f1rst set of interviews for the 
assessment of existing systems and the first interviews to analyze 
current procedures overlapped with the documentation activities 
related to confirmation of scope and objectives. In April the 
documentation of the current procedures overlapped with the first 
group sessions related to the formulation of requirements. 
., 
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TASK FLOW TIME TRADITIONAL SRO EXHIBIT 4 
TASK 1 - COf\FIFM SCCPE 
28 BUS DAYS 
TASK 2 - ASSESS EXIST SYS 
32 BUS DAYS · 
TASK 3 - Af\W_Y2E CLffENT PFOCEDLfES 
46 BUS DAYS 
TASK 4 - FCAvU.ATE FECUIFBvENTS 
76 BUS DAYS 
TOTAL S:O 
108 BUS DAYS 
FEBRJARY 3 - J.LY 7 
• 
\ 
r 
The trad1t1onal SRO phase requ1red approximately 700 manhours of 
MIS resources and 1080 end user hours. Exh1b1t 5 1nd1cates how 
these hours were d1str1buted across the tasks by sub-group within 
the project team. Approximately three-fourths of the user hours 
were spent 1n the1r role on the SRO Management Team. These hours may 
be somewhat h1gher than 1n a typical traditional analysis s1nce 
about 33% of the deliverable preparation was performed by the users 
in an effort to leverage the MIS hours spent on this phase. 
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Project 
Sub-Group 
Adv1sory 
Committee 
User SRO 
Mgmt. Team 
MIS SRO 
Mgmt. Team 
Detail Design 
Team 
Other 
Resources 
Total 
Task l 
Conf1rm 
Scope 
20 
90 
90 
0 
0 
200 
Manhour D1str1but1on 
Trad1t1onal SRO 
Task 2 
Evaluate 
Systems 
5 
120 
120 
0 
20 
265 
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Task3 
Current 
Procedures 
10 
300 
300 
40 
50 
700 
EXHIBIT 5 
Task 4 
Formulate 
Requirements 
15 
300 
190 
110 
0 
615 
Total 
50 
810 
700 
150 
70 
1780 
3.0 FACILITATED SRO 
3.1 Fac111tated SRO Project Oescr1pt1on 
Air Products and Chemicals, Inc. (APCI) has a headquarters MIS 
development staff which 1s respons1ble for developing, acqu1r1ng, 
and mainta1n1ng the applications software which supports the 
Industrial Gases and Chem1cals bus1ness areas. APCI 1 s MIS 
department uses a direct chargeback approach to recover the costs 
for providing comput1ng services to the corporation. A collection 
of 1nformation systems are used to support the project management 
and chargeback of costs related to the software development and/or 
procurement process. In recent years the s1ze and complexity of 
several of these IS projects have strained the capabilit1es of the 
existing collection of systems. Additional strain has been placed 
on these systems by the staff's increasingly sophisticated project 
management practices. 
In June of this year the SRO phase of a project to upgrade the 
capabilities of the existing MIS project management system was 
initiated. Since this project was internal to the MIS organization, 
it was decided to experiment with the use of facilitated analysis. 
A group within MIS had been investigating the fac11itated analysis 
services available in the marketplace for several months. After 
evaluating three facilitated process techn1ques, the group decided 
·that APCI had internal resource capabilities that matched or 
exceeded those 'that could be purchased externally. 
-27-
Therefore, the group recommended the internal development of a 
fac111tated approach to SRO. 
3.2 Facilitated SRO Team Structure 
The facilitated SRO project team consisted of four sub-groups. 
For comparison purposes the trad1tional terms of "MIS" and 11 users 11 
are used in this section to describe the roles of the individuals. 
This 1s to avoid any confusion which might result from the customer 
and supplier of the analysis services being a single organizational 
unit (i.e. MIS). Exhibit 6 depicts the project team's sub-group 
organization and interaction. The following profiles of the 
sub-groups provide more detailed information about their composition 
and responsibilities. 
The Advisory Group consisted of six senior user managers. The 
members of this -group averaged ten years of management experience. 
Each had previously been involved in several large SRO phases. 
However, their previous experiences in the system user role was 
very limited. This group worked directly with the Design Group and 
had no formal SRO interaction with either the Task Team or other 
resource persons. The responsibilities of this sub-group were as 
follows: 
1. Identify business needs and opportunities. 
2. Confirm the timetable and architectural process design for 
involvement of key resources. 
3. Approve_ project funding. 
4. Monitor progress and review information generated by the 
Task Team. 
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S. Rev1ew the Task Team recommendat1ons and make f1nal 
dec1s1ons regard1ng bus1ness pol1cy, system fund1ng, etc. 
6. Prov1de d1rect1on and set pr1or1t1es for development. 
7. Ident1fy system object1ves and cr1tcal success factors . 
. 
The Oes1gn Grou~ cons1sted of two user m1ddle managers, one MIS 
analyst, and a process coord1nator (who was a member of the Human 
Resources Staff). The user members of the des1gn group had a 
comb1ned e1ghteen years of exper1ence 1n the functional area. 
Although both had prev1ous experience 1n SRO phases, th1s was their 
f1rst exper1ence 1n the role of system user. The HIS analyst, who 
was the project manager, had n1ne years of exper1ence and had 
previously been 1nvolved w1th three major SRO project phases. The 
Process Coord1nator had f1ve years of exper1ence 1n the des1gn and 
1mplementation of group, collaborative problem-solv1ng projects. 
The past two years of wh1ch were spent primarily supporting the MIS 
organ1zat1on. However, th1s was the Process Coord1nator's first 
experience w1th an SRO project. The Process Coord1nator•s 
respons1bil1t1es were delineated from the rest of the Oes1gn Group 
in order to better understand the uniqueness of th1s role in 
fac111tated analysis. 
The Design Group respons1bl1t1es were defined as follows: 
1. Work w1th the Process Coord1nator to design the 
architectural process and SRO project plan for the 
1nvolvement of key MIS and user resources includ1ng time and 
cost est1mates. 
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2. Enroll, solic1t, and share gu1dance from the Advisory Group. 
3. Prepare and present recommendat1ons to the Advisory Group. 
4. Coach and educate the project team members on systems 
analys1s and development techniques . 
. 
5. Partic1pate as members of and consolidate the 1nformat1on 
prepared by the Task Team. 
6. Ident1fy and plan for potential user organizational changes. 
7. Ensure the completion of all project deliverables. 
8. Ident1fy qualitative and quantitative benefits. 
9. Identify project risks. 
10. Prov1de conflict prevent1on and resolution w1th respect to 
content throughout the process. 
11. Achieve consensus on the project approach including 
development strategy and technology choices. 
12. Communicate the final decisions to everyone involved. 
The responsibilities of the Process Coordinator were as follows: 
l. Serve as the administrative support element for the Design 
Group. 
2. Assist the Design Group in establishing the architectural 
process design elements, level of involvement, and document 
the progress throughout each phase of the activity. 
3. Fac111tate or provide facilitation support for the Advisory 
Group and Task Team meetings~ 
4. Coach and educate 1nd1v1duals in problem-solving techniques 
and collaborative problem-solving pr1nc1ples. 
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5. Provide conflict prevention and resolut1on with respect to 
the process. 
6. Ass1st the Adv1sory Group, Des1gn Group, and Task Team 1n 
effect1vely commun1cat1ng about the process and results . 
. 
The Task Team cons1sted of s1x user m1ddle managers. They 
averaged about n1ne years of experience 1n the functional area. 
Th1s group was selected by the Adv1sory Group to represent a cross 
sect1on of the development organ1zat1on. As w1th the other groups, 
these ind1v1duals had much more experience as suppliers of 
1nformat1on analys1s serv1ces than as customers. Th1s group 
prov1ded the deta11 level system requirements, draw1ng upon other 
resources as necessary. The respons1b1lit1es for th1s group were as 
follows: 
1. Identify- problems and opportunities with the current systems. 
2. Ident1fy and recommend solut1ons (design alternat1ves) for 
the problems and opportunities. 
3. Ident1fy and recommend business functions for the new system. 
4. Identify and recommend key data elements for the new system. 
5. Ident1fy benef1t categories. 
6. Review, consolidate, and 1dent1fy areas of overlap across 
functional areas. 
7. Work w1th1n the parameters and constraints set by the 
Advisory Group. 
8. Operate by consensus. 
9. Report t1me, cost, and progress. 
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10. Assist and support the 1mplementation of all phases beyond 
the SRO. 
The Other Resources sub-group cons1sted of thirty-four users. 
The involvement of the 1nd1v1duals in this group was rather 
. 
limited. In most cases, the level of involvement consisted of 
participating in a two hour group d1scussion. The pr1mary 
responsib111ty of th1s group was to provide a detailed 11st of 
problems, improvement suggestions, and potential benefit areas. 
3.3 Facilitated SRD Methodology 
The facilitated SRO methodology consisted of three tasks as 
outlined 1n Exhibit 7. The resources, activities, and deliverables 
for each task are described below. 
Define Scope and Objectives 
The advisory. group and the design group were the primary 
participants 1n this task. The main objectives of this task were to 
identify the global business and system objectives, the benefit 
areas, and management constraints. Also as part of this task the 
exper1mental, facilitated analysis methodology was reviewed and 
agreed upon. The activities involved in this task were as follows: 
1. The Design Group met several times to prepare the agenda and 
presentat1on materials for the first Advisory Group meet1ng. 
2. The Design Group met with the Advisory Group in a meet1ng 
which was facilitated by the Process Coordinator. A trained 
facilitator/recorder from the development staff assisted in 
the role of recorder for this meeting and all other 
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fac111tated sessions. At th1s meeting the fac111tated 
analysis methodology was agreed upon, global objectives were 
1dent1f1ed, system requirements were 11sted, and the Task 
Team members were 1dentified. 
3. Two members of the Design group synthes1zed the notes from 
the Advisory Group meeting 1nto a statement of scope for the 
project. 
4. The Design Group collect1vely developed the agenda for the 
second Advisory Group meeting. 
5. The Advisory Group and Design Group met in a facilitated 
meeting to review and revise the statement of scope which 
resulted from the previous meeting. The system objectives 
were prioritized and agreement to proceed with the SRO was 
reached.· 
6. The Design Group met with the newly formed Task Team in an 
SRO kickoff meet1ng. The Des1gn Group presented the 
statement of scope, reviewed the methodology, and defined 
the role of the Task Team in the SRO process. 
The deliverables prepared 1n this task are as follows: 
1. Statement of Global Objective 
2. Happing of Issues/Problems/Needs to System Objectives 
(Appendix B.l) 
3. Pr1or1t1zed 11st of systems requirements (Appendix B.2) 
4. Facilitated Methodology Process Model (Appendix B.3) 
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Identify Bus1ness Functions, Problems, and Solutions 
The Des1gn Group, Task Team, and Other Resources were the 
primary sub-groups involved 1n th1s task. The Advisory Group's 
1nvolvement was l1m1ted to a status review session. 
/ 
I 
The activ1t1es 1nvolved 1n this task were as follows: 
1. The Task Team and Design Group had several fac1litated 
meet1ngs to develop a flowchart of the project management 
funct1ons and a 11st1ng of the related activities. 
2. Each Task Team member, with the assistance of other resource 
persons from their respective organizational units, 
developed a list of problems, improvements., and benefits. 
Four of the seven meetings conducted to gather this 
information made use of a trained facilitator and a recorder. 
3. The Task Team and the Design Group held several working 
sessions 1n which the lists developed in the previous 
activity were mapped to the broad systems requirements 
1dent1fied by the Advisory Group. A list of issues for 
management consideration was also prepared in this task. 
4. An MIS member of the Design Group prepared a model of the 
data used. This model was reviewed, individually, by the 
other members of the Design Group. 
5. The Design Group and the Advisory Group met to review the 
project status and resolve the management 1ssues that 
surfaced dur1ng the Task Team meetings. 
-36-
The deliverables prepared 1n th1s task were as follows: 
1. Flowchart of Project Management Funct1ons (Append1x B.4) 
2. L1st1ng of Project Management activit1es by Function 
(Appendix 8.5) 
3. Mapping of Task Team Improvement Suggest1ons to Broad System 
Requirements (Appendix B.6) 
4. MIS Project Management Data Model 
5. Management Issues and Responses 
Finalize Systems Requirements 
The Advisory Group, Task Team, and the Design Group all played 
major roles 1n this task. The pr1mary objectives of the task were 
to finalize the statement of systems requirements, identify 
alternatives, and gain agreement upon the next phase of the project. 
The activit1es involved 1n this task were as follows: 
1. The Design Group and Task Team met in a facilitated meeting 
and classified the systems requirements as mandatory or 
optional. System implementation alternatives were also 
identified. 
2. Individual members of the Design Group mapped the system 
requirements to benefit areas, estimated the project 
benefits, identified information requirements, identified 
existing system requirements, and prepared h1gh level flow 
charts of the exist1ng automated systems. 
3. The Design Group and Task Team met to review and finalize a 
presentation of results for the Advisory Group. 
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4. The Des1gn Group and the Advisory Group held two meetings to 
rev1ew the results of the SRO and agree upon the content of 
the alternative evaluat1on phase. 
The deliverables prepared 1n this task were as follows: 
1. Mapp1ng of Mandatory System Requirements to Management Broad 
System Requirements (Append1x 8.7) 
2. Mapping of Optional System Requirements to Management Broad 
System Requirements (Appendix B.8) 
3. Summary of System Requirements/Benefits 
4. Mapp1ng of System Requirements to Benefit Areas (Appendix 
B.9) 
5. L1st of Management Options 
6. Summary of Existing Project management System Information 
Flows (Appendix B.10) 
7. Design Alternative Estimates 
8. Preliminary Assessment of Facilitative Analysis Approach 
3.4 Facilitated SRO Schedule and Cost 
The fac111tated SRO was begun on June 6, 1986 and completed 
September 22, 1986. S1xty-s1x business days (elapsed time) were 
required to conduct this phase of the project. Exh1b1t 8 
1llustrates the actual timing of the three tasks which comprised 
this phase. The tasks each represented approximately one-third of 
the total project flow time. In the original project plan, task two 
was estimated to require about fifty percent more time than each of 
-38-
. . - ~ . 
. ,_·, ·-,~:.--- ._-,.._. -.. - :.- -- - ·_. -;:'!:: Ao - - _. 
TASK FLOW TIME FACILITATED SRO EXHIBIT B 
TA9< 1 - CF.FI~ SCCPE 
20 8LS DAYS 
TASK 2 - IDENTIFY Fl.KT/SQ.TN 
25 BUS DAYS 
TOTAL S::O 
66 BUS DAYS 
J1'c 6 - 9:PTEM3ER 22 
TA9< 3 - FINALIZE FEHv1TS 
21 BUS DAYS 
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the rema1n1ng tasks. The s1ngle greatest factor 1mpact1ng the flow 
t1me of the phase was the d1ff1culty 1n schedul1ng the group 
act1vit1es around 1nd1vidual vacation schedules. If this phase had 
not been conducted over the summer months, the project flow t1me 
would have correlated more closely to the volume of work completed 
in each task. In the few instances where serial meetings were 
scheduled closely together, the recorder was unable to prepare 
meeting minutes quickly enough to permit thorough review before the 
next meet1ng. 
The facilitated SRO phase required approximately 650 manhours to 
complete. Exhibit 9 illustrates the distribution of these hours by 
sub-group within task. As stated earlier in this section, to 
facilitate comparison of this project to one in which the 
traditional MIS/user roles are appropriate, the Design Group hours 
will be viewed as a combination of user and MIS hours while the 
remaining sub-group hours will be treated as user hours. From this 
perspective 38.5% of the manhours in this phase were MIS hours. 
Task two, the identification of functions and solutions, was clearly 
the most resource intensive of the tasks. More than 70% of all user 
hours were spent on this task. 
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Project 
Sub-group 
Advisory* 
Group 
Design** 
· Group MIS 
Des1gn * 
Group user 
Task* 
Team 
Other* 
Resources 
Total 
Task l 
Def1ne 
Scope 
33 
80 
35 
6 
0 
154 
Exhibit 9 
Manhour D1stribut1on 
Fac111tated SRO 
Task 2 
Identify 
Funct1ons 
6 
120 
80 
95 
80 
381 
Task 3 
F1nal1ze 
Requirements Total 
12 51 
50 250 
25 140 
24 125 
0 80 
111 646 
*=Interpret as user hours for comparison purposes. 
**=Interpret as MIS hours for comparison purposes. 
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4.0 ANALYSIS PROCEDURES AND FINDINGS 
4.1 Analys1s Procedures 
The effectiveness of the trad1tional and fac111tated approaches 
to SRO were measured and compared 1n three ways. F1rst, a 
quest1onna1re was des1gned to measure end user react1on to the SRO. 
Next, a group review was conducted to collect feedback on the 
facilitated SRO in a format less conf1n1ng than the structured 
questionnaire. Finally, the cost and schedule results presented 1n 
sections 2.0 and 3.0 were compared and analyzed. 
The questionnaire requested the users to ind1cate the degree to 
which they agreed with each of a series of statements about the 
SRO. Nine statements were presented to both user teams. An 
additional statement was presented to the facilitated SRO users. 
Appendix C.l is a copy of the ten statement version of the 
questionnaire. The statements were intended to measure the 
following aspects of the SRO: 
1) The effectiveness of the process by statements #1, 4, and 9. 
2) The efficiency of the process by statements #2 and 3. 
3) The ab111ty to achieve consensus by statements #5 and 6. 
4) The quality of the del1verables from the process by 
statements #7 and 8. 
Statement #10, wh1ch was presented only to the facilitated 
users, was intended to measure the user's opinion about using the 
facilitated approach on future projects. The users were asked to 
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select a number between land 5 representing the1r level of 
agreement w1th each statement. The statements were phrased 
consistently so that a composite user perception could be derived by 
combining the 1nd1v1dual responses. Space was also provided to 
allow the users to provide free format comments in add1t1on to each 
numer1cal response. 
Quest1onna1res were sent to representative groups of both user 
teams. Fourteen user members of the traditional SRD's Advisory 
Committee and Detailed Design Team were sent questionnaires. Eight 
of the fourteen submitted responses. Numerical opinions were 
indicated on each statement, however, free format comments were very 
11m1ted. Ten of the eleven facilitated SRD 1 s Advisory Group and 
Task Team submitted responses. Th1s group was less consistent in 
expressing their opinions. The typical questionnaire had at least 
one statement which was not assigned a numerical opinion. The 
facilitated SRO members were, however, much more generous with their 
free format comments. In fact, every questionnaire included some 
free format comments to supplement the numerical ratings. 
The population surveyed by means of the questionnaire excluded 
user members of the traditional Project Management Team and the 
fac111tated Design Group in order to present a more object1ve 
measure of the results. The users identified as "Other Resources" 
were also excluded from the surveyed population due to the1r 11m1ted 
exposure to the f1nal results of each SRO. 
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. The quest1onna1re responses were summarized 1nto a table 
presented as Appendix C.2 and analyzed. A null hypothes1s of the 
form "The mean response to statement #xis the same for both the 
tradit1onal and the fac1litated user populations", was subjected to 
three statist1cal tests: The W1lcoxon's Rank Sum Test; the Student 
T-Test; and the Kruskal-Wall1s (Ch1-Square approximation) Test. 
The responses for all statements by a given populat1on were then 
combined and subjected to the same three tests. The null hypothesis 
for the combined populations was "The mean response to all 
statements on the quest1onnaire is the same for both the traditional 
and the facilitated user populations.". Exhibit 10 presents the 
mean values for each statement's response by population and the null 
hypothesis test results. 
A two hour facilitated meeting was held to understand results 
and gather improvement recommendations on the facilitated analysis 
SRO. The meeting was attended by three of the five members of the 
Task Team and the five members of the Design Group. Much of the 
discussion centered around contrasting the facilitated SRO to 
traditional SRO's in which the attendees had previously 
partic1pated. The agenda items included a discu·ssion of the level 
of involvement for the various SRO sub-groups; the amount of 
involvement for the task team; the deliverable formats, their level 
of detail, and their development process; and suggest1ons for when 
fac111tat1on should be used. 
The amount of human resources consumed and the flow time 
requ1red for each SRO were compared three ways. 
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F1rst, the MIS and 
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COMPARISON OF QUESTIONNAIRE RESPONSES 
TRADITIONAL SRO VERSUS FACILITATED SRO 
EXHIBIT 10 
H0 : The mean response to statement x 1s the same for both the 
traditional and the faci11tated user populat1ons. 
STMNT 
NUMBER 
1 
2 
3 
4 
5 
6 
7 
8 
9 
TOTAL 
TRAD'L. 
MEAN 
3.5 
3.5 
3.25 
4.0 
3.88 
4. 13 
3.75 
4. 13 
4. 13 
3. 81 
FACIL'D. TEST RESULTS 
MEAN WILCOXON T-TEST CHI-SQUARE 
3.4 
3.89 
3.0 
3.11 
3.33 
3.38 
3.25 
3.56 
3.25 
3.35 
0.8784 0.7971 0.8383 
0.5106 0.3150 0.4729 
0.8000 0.6201 0.7612 
0.0229* 0.0165* 0.0199* 
0.1744 0.1586 0.1578 
0.1417 0.1090 0.1270 
0.3973 0.3504 0.3645 
0.3278 0.2610 0.3029 
0.1420 0.1062 0.1273 
0.0025** 0.0022** 0.0025** 
*=reject null hypothes1s with 95% confidence. 
**=reject null hypothesis w1th 99% confidence. 
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user manhours were d1v1ded by the total SRO manhours thus producing 
two percentages. These percentages were compared for each 
approach. Exh1b1t 11 conta1ns the results of th1s compar1son. No 
s1gn1ficant d1fferences are noted. 
For the second compar1son of cost, total SRO manhours were 
compared to an estimate of total project manhours. this total 
project manhour est1mate was developed early in the SRO through the 
use of a PC based est1mat1ng package {ESTIMACS). The package 
determines an est1mate of manhours necessary to design, build, and 
implement the software for a project (assuming total 1n-house 
development). The SRO phase for each effort was compared by 
computing the percentage of the total project estimate. The total 
project manhour comparison results are conta1ned 1n Exhibit 12. 
Once again, the results are very similar. 
The SRO flow time performance was the third analysis which was 
performed. This was done, quite simply, by dividing the actual 
manhours used by the number of business days required for each SRO. 
The resulting number, the average manhours per day, was compared for 
both approaches. This comparison of schedule performance under the 
two approaches is presented 1n Exh1b1t 13. The difference between 
these two approaches is str1king. This indicates the facilitated 
SRO experienced a rate 40% less than the trad1t1oryal SRO. This 1s a 
' 
d1rect result of the time ~etween fac111tated mee~ings. 
The results of the questionnaire analysis, the facilitated 
review meeting, and the project cost and schedule analyses were 
consolidated and major f1nd1ngs were 1dent1f1ed. Based upon the 
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SRO MANHOUR DISTRIBUTION 
TRADITIONAL VS. FACILITATED APPROACH 
COMPARISON TRADITIONAL 
CATEGORY APPROACH 
Actual SRO MIS Manhours 700 hrs 
Actual SRO User Manhours 1080 hrs 
Actual SRO Total Manhours 1780 hrs 
SRO MIS Manhours/ SRO Total Manhours 39% 
SRO User Manhours/ SRD Total Manhours 61% 
EXHIBIT 11 
FACILITATED 
APPROACH 
250 hrs 
400 hrs 
650 hrs 
38. 5% 
61 .5% 
EXHIBIT 12 
SRD MANHOURS AS PERCENT OF TOTAL PROJECT DEVELOPMENT 
TRADITIONAL VS. FACILITATED APPROACH 
COMPARISON 
CATEGORY 
Estimated Total Project Development 
SRO Manhours/ Estimated Total 
SRD User Manhours/ Estimated Total 
SRO Total Manhours/ Estimated Total 
TRADITIONAL 
APPROACH 
1500 hrs 
4.7% 
7.2% 
11.9% 
FACILITATED 
APPROACH 
5000 hrs 
5% 
8% 
13% 
EXHIBIT 13 
SRO ELAPSED TIME ANALYSIS 
TRADITIONAL VS. FACILITATED APPROACH 
COMPARISON 
CATEGORY 
SRO Actual Number of Business Days 
SRO MIS Manhours/ Business Days 
SRO User Manhours/ Business Days 
SRO Total Manhours/ Business Days 
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TRADITIONAL FACILITATED 
APPROACH APPROACH 
108 Days 66 Days 
6.5 hrs/day 3.8 hrs/day 
10 hrs/day 6.1 hrs/day 
16.5 hrs/day 9.9 hrs/day 
results of this review several conclus1ons were drawn. 
4.2 F1nd1ngs 
A comparitive analysis of the trad1tional versus the facil1tated 
approach to SRD resulted in seven major findings. One factor to 
bear 1n m1nd 1n rev1ewing these findings is the ''learning curve•• 
; 
associated with the use of facilitated analysis. APCI's lack of 
experience with the use of the technique was a major factor in the 
experiment, but this could not be isolated or controlled in the 
analysis which follows. The major findings are presented below. 
l· The composite questionnaire responses were significantly 
higher under the traditional SRO approach. The mean response for 
all nine statements on the questionnaire was 3.8 for the traditional 
users and 3.4 for the facilitated users. The null hypothesis was 
rejected with a 99% confidence level on all three statistical 
tests. Many of the reasons supporting this conclusion are presented 
as 1ndividual findings below. The user comments from the 
questionnaires and the facilitated review clearly indicated the 
facilitated SRO methodology should be revised. Areas where they 
thought the process produced less than the des1red results 1nclude: 
The achievement of true user consensus on the SRO content; the 
abi 11 ty to produce SRO requirements to a lower level of ··detail; and 
an SRO statement of objectives which is understood and agreed upon 
by all users. 
The participants in the facilitated review session also 
1ndicated that the MIS Project Management Project itself may not 
have been the best candidate for the facilitated SRO approach~ The 
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1nd1v1dual users, who by tra1n1ng are MIS analysts, each approached 
the SRO process w1th pre-conce1ved 1deas about how the SRO process 
should work. Th1s made it d1ff1cult for them to assume the 
traditional role of a systems user. Add1t1onally, the task team 
felt the organizational culture of MIS may not have been conducive 
to the idea of the task team operating as "empowered stakeholders" 
in the SRO decis1on process. Without the authority to recommend 
procedural changes, they felt the requirements statement could do 
little more than document the current environment. They also noted 
the absence of a clearly targeted benefit area. Real explicit cost 
constraints from the advisory group would have made it easier to 
manage the scope of the effort and make tradeoff decisions on the 
systems features. 
~. The Traditional SRD users thought the deliverables were 
consistent with the stated SRO objectives. The traditional SRO 
users had a mean response of 4.0 to statement #4 on the 
questionnaire. This was in contrast to a mean response of 3.1 from 
the facilitated users. All three statistical measures indicated the 
null hypothesis that the populations were the same should be 
rejected with a 95% level of confidence. Two possible causes were 
identified from the facilitated users comments. First, the Task 
Team felt a clear statement of object1ves and constraints was never 
agreed upon by the facilitated SRO Advisory Group. This did not 
become evident, however, until the Advisory Group encountered 
difficulty 1n reaching agreement upon the alternatives to be 
followed in the next phase of the project. In add1t1on to the lack 
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of clar1ty 1n the statement of object1ves, the level of detail 
conta1ned 1n the fac111tated SRO del1verables d1d not prov1de an 
adequate comfort level for all the users. In fact, a recommendation 
from the Task Team was that standard del1verables be 1dentif1ed and 
. 
their format spec1f1ed for all future SRO work. The team felt that 
without such a benchmark they could not agree upon whether the SRO 
requirements had been adequately defined and documented for that 
point in the system 11fe cycle. 
1. The Fac1litated SRO users indicated~ lower personal 
conf1dence level 1n. the SRO results. Although not statistically 
significant, responses to statements #6 and 9 on the questionnaire 
provided some indication that facilitated users were less confident 
of the SRO being consistent with their personal opinions than the 
traditional users were. The mean response for the traditional group 
to this statement was 4.1 while the eight facilitated users who 
expressed an opinion had mean responses of 3.4 and 3.3 on the 
respective statements. Task Team members also commented at the 
facilitated review that they did not feel a direct tie to the 
success of the effort. They descr1bed what they had produced as a 
"paper specification rather than a commitment". 
4. Facilitated SRO users viewed fac111tat1on as a useful tool 
-
------
-
and would use the technique 1n the future. In contrast to the 
rather 11m1ted success of the fac111tated SRO in some of the other 
aspects, the facilitated users responded favorably to the statement 
I • 
about using facilitated·SRD 1n the future. Statement #10 on the 
quest1onna1re el1c1ted a mean response of 3.89 with 78% of the 
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respondents either agree1ng or strongly agreeing w1th the 
statement. There were several recommendations for improv1ng the 
effectiveness of future facilitated SRD projects. Some of the 
comments included tailoring the approach to the specific project, 
not progressing with the SRO until a consensus on objectives is 
achieved among the Advisory Group, reaching agreement on meeting 
agendas prior to the actual meeting time, and conducting more 
activities, such as flowcharting, in individual rather than group 
settings. 
l· The Facilitated SRD did not produce! reduction 1!!. the SRD 
schedule elapsed time. As previously noted, the facilitated SRD 
process resulted in approximately 40% less manhours of work being 
accomplished on an average business day. This fact combined with 
SRO costs which were proportional to the traditional SRO indicates 
the relative project elapsed time was actually longer under the 
facilitated approach. A rather simple explanation of this result 
has previously been mentioned in Section 3.0. The facilitated SRD 
was conducted during the summer when many people take their annual 
vacations. Anyone who has been dependent upon group activities 
during this time of year can attest t·o how easy it is to slip a 
schedule by several weeks. Comments from the facilitated SRO users 
indicated that, despite the actual schedule delay experienced in 
this SRO, they felt that under ideal conditions the SRO process 
could be accomplished more quickly through the use of facilitation. 
On the subject of schedule, 1t should be noted the users in this 
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study, not un11ke the ubiqu1tous user op1n1on surveys, felt the SRO 
results could have been ach1eved 1n less t1me. In fact, the mean 
response to statement #3 was the lowest average response for both 
groups of users. 
~- The same percentage Qf. estimated total project resources were 
used !.Q. accompl1sh the SRD under both approaches. Using the total 
estimated project development manhour figure as a basis, the 
traditional approach required 11.9% of the hours and the facilitated 
SRO required 13% of the total estimated hours. Given the gross 
nature of a total project estimate developed this early in the 
development life cycle, these percentages can only be used to 
conclude there is no immediately obvious distinction between the 
costs of the two approaches. Statement #2 on the questionnaire 
highlighted an interesting difference in perception between the two 
groups of users. Despite the apparent equity in actual costs, the 
facilitated users gave this statement their highest mean response. 
The traditional users response to this statement ranked seventh. 
1. Both SRO approaches experienced the same ratio Qf. actual MIS 
hours to user hours. For every two MIS hours spent in each SRD, 
three user hours were spent. User hours represented 61% of the 
total SRO hours under the traditional approach and 61.5% under the 
facilitated approach. APCI traditionally has not tracked user hours 
I 
' 
1n IS projects. The s1m11atity of these rat1os is 1nterest1ng. 
Est1mat1ng and track1ng user hours may result in improved project 
cost and schedule performance on future SRO efforts. 
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5.0 CONCLUSIONS 
The results of th1s study have clearly 1nd1cated facil1tated 
analys1s 1s not a panacea. It 1s a useful techn1que that, if used 
properly in conjunct1on with the other proven analysis techniques, 
-
can enhance the SRO process. 
The ab1lity to ach1eve user consensus appears to be a key 
element in producing a high quality statement of systems 
requirements. The use of facilitated analysis d1d not assure the 
achievement of consensus. However, it also appears that a high 
degree of user consensus was achieved through the traditional 
approach to SRO. Consensus 1s particularly important in developing 
a common understanding and agreement upon system objectives early in 
the SRO process. 
The use of a proven SRO methodology, which includes standard 
deliverable formats and activity descriptions, is also critical to 
the success of an SRO. Directing the time and energy of an 
assembled group toward documentation format definition, procedure 
development, and information requirements identificat1on is 
inefficient and will not produce a better product. Ideally, in a 
facilitated SRO, a group should understand and agree upon the agenda 
before entering the group working session. The methodology activity 
descriptions should also indicate the appropriate forum for each 
activity. For example, an activity such as flowcharting may be 
accomplished better by a single jndividual rather than by group 
brainstorming. However, subsequent group reviews of such products 
may provide increased value. 
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Th1s exper1ment 1nd1cates that fac111tated analys1s w111 
probably not reduce the number of manhours requ1red to conduct an 
SRO. The two SRO phases examined requ1red approx1mately 13% of the 
total estimated project development manhours wh1ch 1s consistent 
w1th prev1ous APCI experience. Th1s study d1d not provide any 
1ns1ght 1nto ways of reducing the manhour requirement. 
It was unclear from this study whether fac1litated SRO could 
reduce the flow t1me of the phase. Although the facil1tated SRO 1n 
th1s study did not experience a reduced flow time, there was some 
evidence from the participants to support the time savings potential 
of th1s technique. This study did provide two key insights to 
successfully reducing phase elapsed time through facilitation. 
F1rst, it is necessary to gain a commitment to a schedule from the 
participants in advance. The idea of a short, intense SRO may be 
key to the successful use of the facilitated approach. Secondly, a 
pre-defined schedule cannot be established for ach1eving consensus. 
Consensus may not be required on all aspects of an SRO. Consensus 
is necessary when establishing objectives and constra1nts which are 
fundamental to the project's success. The users in this study (as 
reported in earlier similar studies) perceived that SRO results can 
be ach1eved 1n a shorter period of time. Our challenge is to find 
the way to make th1s perception a reality. 
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Ex1st1ng Automated System Evaluat1on 
Name: N1achlor PC Systems 
_ APPENDIX A.4 
Systems Object1ves: 
Vendor Pr1nt Control Sub-System 
• Routing of vendor documents 
• Printing labels for rout1ng of vendor documents 
• Prepare a vendor log 
• Status report on all vendor documents 
• Summary reporting 
Drawing Book Sub-System 
·• Tracking of status of all drawings 
• Track1ng the hours, the est1mate to complete, and the budget 
• Track drawings by design area 
Equipment List Sub-system 
• Track status of equipment 
• Prepare reports related to purchasing by equipment 
number, PO number, or cost code 
Model Table Control Sub-System 
• Track major milestones related to physical models of plants 
Sub-Contract Package Sub-System 
• Track the status of contract packages related to a specific 
sub-contract major milestones that are tracked are: approval, 
promised, and actual dates 
Specification Tracking 
• Prepare monthly report of all specifications that have been 
released 
Development History: 
Start Date: June 1985 Cost: 2 man months $ 1 s + Man yrs. 
Completion Date: Ongoing enhancements 
How Developed/Acquired: In-house evolutionary development 
Major Enhancements (Purpose, Date, Cost) 
See sub-systems above. The last sub-system to be developed was vendor 
print control. Last enhancement to this sub-system was development of 
control reports. 
Level of ongoing Technical Support Required (i.e. Non entry or use) 
Less than one day per month. 
Hardware environment: 
Software Used: 
Equip. Type: 
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Onl1ne Programs 
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2.513 work stat1ons 
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BENEFIT 
OBJECTIVE 
o REDUCE EQUIPMENT AND 
CONSTRUCTION COST 
- IMPROVE VENDOR/ 
EQUIPMENT SELECTION· 
- SCHEDULE EPC JOBS TO 
EXPLOIT CONSTRUCTION 
EFFICIENCIES 
- REDUCE CONSTRUCTION 
DESIGN CHANGES 
. . -
o IMPROVE PROJECT QUALITY 
AND INNOVATION 
6/16/86 
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BENEFIT OBJECTIVES: IPMS FEATURES AND FUNCTIONS 
IPMS FEATURES 
o LINK TO COMPREHENSIVE 
VENDOR PROCUREMENT AND 
HISTORY DATA 
o FACILITATE TIMELY, 
ENGINEERING-PURCHASING 
INTERACTION 
o ENABLE INTEGRATED MATERIAL, 
EQUIPMENT, CONSTRUCTION AND 
ENGINEERING SCHEDULING 
o SUPPORT BACKWARD SCHEDULING 
FOR EPC JOBS 
3.A 
IPMS FUNCTIONS/ 
PROCEDURES 
1.A.4, 1.8.3, 3.8, 3.C, 3.0 
1.A.4, 1.A.5, 1.B.4, 2.A 
1.A.5, 1.B.4, 2.A 
o USE STANDARD DLV. LISTS TO 5.0 
ENSURE EVERYTHING IS THERE 
WHEN NEEDED 
o FACILITATE TIMELY REVIEW OF 
DELIVERABLES BY CONSTRUCTION 
o ENSURE AND PROMPT 
APPROPRIATE DESIGN REVIEWS 
o PACKAGE STANDARD PROJECT 
APPROACH TO FREE UP 
INNOVATIVE TIME 
o CROSS-MATCH PROJECT PLANS/ 
SCHEDULES TO MANPOWER 
AVAILABILITY DURING SCHEDULE 
FORMULATION 
2.A, 2.B 
1.B.1, 1.C.2, 2.0 
5.A. 5.B 
1.A.5, 1.B.4 
' 
1.0 Project Initiation and Scope Management 
Benefits/Objectives: 
• Improved Scope Management/Client Relations 
• Reduced Project Total Installed Cost (TIC) 
_(' 
APPENDIX A.12.1 Rev. 1.0 
30 June 1986 
• Improved Home Office Engineering Productivity. 
Scenario S11mmary: 
For large jobs, government proposals or other selected proposals, use of 
the !PMS would begin upon receipt of a client proposal. At this point, 
the assigned project manager would lead an effort to understand the 
objectives and scope of work from the client's perspective, (typically in 
terms of plant areas, systems, etc.) and describe this to the IPMS (as 
''Contract Scope••). Furthermore, during this process, the project manager 
would begin defining the SCC- Philadelphia project scope of work by 
associating selected standard sec scope items (i.e. cost accounts and 
function codes) with the client's (physical) scope items, therein 
generating the sec Project Scope. The IPMS would assist the project 
manager in this effort by prompting him through the typical standard sec 
scope items that apply to the type and category of project being 
proposed. Furthermore. the System would access prior proposal/project 
data for similar types of jobs to further aid in this process. Note that 
this definition of sec Project Scope is totally flexible (subject to the 
project manager's discretion) in terms of level of detail of scope item 
identification and inherent hierarchy of the work breakdown structure 
(WBS). This definition should reflect the lowest level to which the 
project manager wishes to schedule, control and/or report the project; 
it may vary within the project by physical (plant) scope. 
Ah>ng with the definition of scope items, Project Roles are also defined 
(i.e. discipline leads) and assigned to Project Scope Items, for Home 
Office manpower estimating responsibility and, eventually, lower-level 
project execution and control. 
The System will automatically prompt the various discipline leads for 
their estimates of scope item cost/effort (by function for home office 
hours; by item for other accounts). Concurrently, the project manager 
and his team can begin defining the overall project schedule and 
procurement plans (if appropriate). To the extent that standard 
estimating data is available (by sec Standard Scope Item and Type/Size of 
Project), it would be used automatically to formulate default estimates. 
Furthermore, historical project/proposal estimate and actual data could 
be easily accessed by standard scope item and type/size of project to aid 
in estimate formulation. Al~ key assumptions made in defining Project 
Scope Items, and their estimates, would be documented (as text) in the 
database. 
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Alternative Scenarios: 
APPENDIX A.12.2 
1. Same as primary scenario but scope definition and scope report 
preparation done without direct use of IPMS. Resulting scope is 
then input to IPM~ when the proposal becomes a contract/project. 
2. As an additional fallback, scope changes would be formulated, 
reviewed and approved manually, or via an independent. "office-
automation" front-end system, prior to being input to IPMS. 
Scenario Details: 
oaaJ 
Project Initiation and Scope Management consists of the following 
procedures: 
1.A Proposal Formulation 
l.A.1 Scope Definition 
l.A.2 Project Role Definition 
l.A.3 Estimating 
l.A.4 Prepare Initial Procurement Plan 
l.A.5 Prepare Initial Schedule aod Manpower Plan 
1.8 Project Formulation 
1.B.1 Refine Scope/Define Deliverables 
l.B.2 Refine Estimates 
l.B.3 Update Procurement Plan 
1.B.4 Refine Schedule and Manpower Plan 
l.B.5 Formulate Project Procedure Manual 
l.C PCN (Project Change Notice) Management 
1.C.1 Formulate Project Change Notice (PCN) 
1.C.2 Review, Authorize and Implement PCN's 
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1.A. Proposal Fotmulation APPENDIX A.13 
The assigned project manager leads an effort to·fdrmulate a proposal to meet the objectives and scope of work from the client's requirements. 'Ihe proposal includes a basic definition of the scope, and basis of proposal tasks to be performed, schedule, estimates, and payment schedule. 
l.A.l Scope Definition 
The objective of this function is to develop an explicit WBS (Work Breakdown Structure) that maps sec Standard Scope Items to client requirements. 
a. The IPMS Database will be searched for prior projects of a similar type and size. Upon identification of a similar project~ a report (or screen) showing a WBS with original and final budget, and actual dates and costs will be prepared • 
. b. The client's depiction of the contract will be entered into the IPHS. Each lowest level client contract scope item will be matched to one or more sec Standard Scope Items.based on the project type and size, resulting in the establishment of a Project Scope Item. 'Ille · level of detail at which Project Scope Items are established should be consistent with the lowest level at which either the project 
manager or the client will require estimates and ongoing status 
reports to be prepared. A written description of the scope of work related to this Project Scope Item would then be prepared with the aid of IPMS t~t processing. 
c. Ideally, the IPMS Database could then be used to ''seed'' a text processing system for preparation of a structured, written Project Scope or Proposal Report. 
l.A.2 Project Role Definition 
The project role de£inition is first established to identify the individuals who will be responsible for the preparation of a detailed project estimate. 
a. The project manager will use an on-line screen to assign individual sec employees to various key project roles - e.g. project engineer, discipline leads, etc. 
b. The !PMS will then prompt the project manager through project-role assignment by showing each Scope Item on the screen. The lowest level Project Scope Item will allow entry of the role ID responsible for estimating this piece of work. 
c. When all estimating responsibilities have been entered into the system a report (or series of screens) can be generated to identify all individuals responsible for developing estimating packets for the proposal. Furth~rmore, this data can be used to segregate scope items for estimating/control to the responsible individual. 
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APPENDIX A.17 
1.0 JOB TYPE AND SIZE CATEGORY Job Type Code, Size Category Code, 
Technology Type Code, Job Type Name, 
Size Category $.Range for T.I.C., 
Technology Type Name, 
2.0 STANDARD SCOPE ESTIMATE 
5.0 CONTRACT 
6.0 CONTRACT SCOPE 
... ' ' 
Job Type Code, Size Category Code, 
Technology Type Code, Prime Acct. 
Code, Function Code (Ootional), 
Probability of Prime Acct./Function 
Code Inclusion in Scope, Standard 
(Default) Estimated Hours,$ and 
Estimating Units (e.g.# of Drawings, 
etc.), 
sec Contract#, Contract Name, Job 
Location, Client Name, Client's 
Contract#, Client's Project 
Manager/Key Contact, Date RFP 
REceived, SCC-Sales Org. Responsible 
for RFP, Target and Actual RFP 
Response Dates, RFP Status (i.e. 
Active, Won, Lost) and Status 
Effective Date, Key Process Indicators 
- i.e. Products, Raw Materials, 
Intermediates, Lethal/Toxic Substance 
Codes/Naces~ Security/Secrecy Level, 
SCC Proiect/Proposal # for Contract, 
Job Type, Size Category and 
Technolcgv Type Codes, 
sec Contract#, Scooe Ite~ ID, .Scope 
Item Description, Scope Item Source 
(i.e. Client or SCC), 
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APPENDIX B 
Fac111tated SRO De11verables 
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MAPPING OF ISSUES/PROBLEMS/NEEDS INTO SYSTEM OBJECTIVES 
APPENDIX B.l 
1 • To prov1de a common, comprehens1ve cost report1ng system for collect1ng, 
stor1ng, and report1ng MIS project costs cons1stently throughout A1r 
Products. 
• Don't have a system that can eas1ly gather costs 
• Can't integrate MIS and user costs 
• Can't adequately report project performance 
• Current system doesn't have 1nterfaces with corporate systems 
• T1ming of data flow to other corporate systems and reports 
• Need ab1lity to collect non-chargeable costs 
2. To prov1de a flexible, 1ntegrated system of automated tools for project plann1ng, scheduling, resource allocation, tracking, and reporting. 
• To manage interd1scip11nary projects 
• Tracking reports are needed for ad hoc PC reporting 
- R1ght tools don't ex1st; but where they do exist, they are not 1ntegrated 
• Improve ab1lity to have more timely reporting of hours 
• Improved project reporting capabilit1es 
- Project plans, status, and accomplishments 
• Problem with our ab1lity to make commitments 
- Planning, scheduling, allocating resources, modelling ''what if'' 
situations 
3. To improve the overall project management process by integrating the 
system with the development methodology. 
• Improve the administration of project approvals by reducing the 
administrative tasks 
• Collect costs around standard deliverables and tasks 
• How to manage projects/development methodology by project type 
- Def1n~d scope project take a different methodology than undefined projects 
\ 
- Prototyping, Evolutionary, Traditional, Pure Sc1entific (precisely· defined) 
• Look at projects from the entire life cycle approach (initial planning 
----->.. development > maintenance) 
• Shortening project development 11fe cycles 
4. To ensure the appropriate auditability and control mechanisms are 
estabished for MIS projects. 
• Need 1nternal control mechanisms 1n Project Management System 
- Find out manipulation of charges (1.e. between support and 
development) 
5. To minimize the ongoing costs for the Project Management System. 
• To reduce Internal Systems support costs for systems 
• To improve the product1v1ty of the people using the system 
Management Constraints: 
• We may design the 1deal Pro_1ect Management System, but we may be constrained oy chargeout 1s~ues. 
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Pr1or1ty 
M 
M 
M 
M 
H 
0 Med. 
H 
M 
M 
0 H1gh 
M 
H 
M 
M 
H 
0 H1gh 
M 
M 
0 H1gh 
H 
0 H1gh 
M = Mandatory 
O = Opt1onal 
BROAD SYSTEM REQUIREMENTS APPENDIX B.2 
Cost Gather1ng 
- Easy del1very mechan1sm 
-- close to the source 
- Comprehens1ve (development and support; not product1on) 
-- hardware costs 
-- non-b1llable costs 
overt1me 
non-charg1ng MIS organ1zat1ons 
train1ng 
travel 
-- user costs 
- Cons1stent w1th Corporate systems 
Project Plann1ng 
- Hardware scheduling 
- Schedul1ng 
- Re-schedul1ng (Forecasting) 
-- based on actuals 
-- based on resource changes 
- S1mu·1at1on ("what 1f" model1ng) 
.- Graph1c representat1on 
- Integrated with standard deliverables and tasks that are 
used consistently 
- Resource plann1ng across projects 
Project Report1ng 
- Standard reports for everybody 
- Easy access to data for analysis 
- Status vs plan (1terat1ve forecast1ng) 
- ~-status vs standard 
- Interd1sc1pl1nary (one project report) 
- Departmental roll-up 
· Framework 
- Automated approval process 
- Allow for d1fferent types of projects 
-- stage of def1n1t1on 
-- development methodology 
- Include whole 11fe cycle (plann1ng thru ma1ntenance) 
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BEFORE THE PROJECT 
1.0 Project Init1ation Functions and Tasks 
1.1 In1tial Contact 
- Identify who the client is 
- Identify problems/opportun1t1es 
- Identify user and MIS constraints 
- Determine users and MIS priority 
APPENDIX B.5 
- Commitment for next steps (time and budget commitments) 
• Generate a memo to obtain commitment and approval for time and budget 
- Informal approval to proceed w1th the next steps from MIS to requester 
- Supply-push v.s. demand-pull 
- One or more phone calls to gather the information 
- Receive input from E.T. 1n periodic reviews that identifies the climate 
- At E.T. staff pipeline meetings, we may make a decision to undertake a project 
- Consulting Services provide direction (Gardener, Foster, Computer World) 
- Get money from user groups for the year to do research but there is not necessarily user contact to do the work 
- Long Range Plannin~ may be a push sales effort for a project 
- Vendor suggestions 
1.2 Qualification and Quantification for Internal MIS Evaluation 
- Identify stakeholder 
• Identifying stakeholders may take several phone calls or meetings to resolve who thos·e individuals are 
- Identify deliverables 
• Look to SDM/70 to define del1verables 
• Try to com~ up-with a ser1es of statements the user concurs w1th by phone 
• Series of d1scuss1ons and meetings with users to f1nd out what they want 
- Quantify benefits 
- Determine risks 
• Use the BIS risk Management procedure 1nformally 
• Use the ESS risk management procedure (specifically wr1tten by Ralph Mayo for research projects) 
- Oeterm1ne appropr1ateness of the work 
• Balancing unbudgeted or budgeted work 
- Initial cost est1mates for t1me and equipment {class zero) 
• Judge the market 
• Budget level of effort 
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Cost Gather1ng 
APPENDIX B.6 
MAPPING OF TASK TEAM IMPROVEMENT SUGGESTIONS 
TO MANAGEMENT BROAD SYSTEM REQUIREMENTS 
- Easy De11very Mechan1sm 
• Automated monthly chargeback b1111ng for fixed pr1ce project 
contracts*. (BIS, MS, CSF) 
• On-line cost collect1on and val1dat1on/correct1on. (BIS, MS, ESS) 
• Easily estab11shed cost collection segments (e.g., standard 
templates and modify/simplify identif1er structure). (ET, ORM, 
BIS, ESS, MS) 
• L1nk actual/budget information to on-line t1mesheets (also 
minimizes bad charges). (BIS) 
• Require ongoing (FY renewable) projects to be established only 
once, to smooth the annual start-up effort. (MS) 
• Automated variable manpower billing rates. (BIS, ESS, MS) 
. 
• Prevent closed ·project charges. (ESS, MS) 
• Enhance on-line timesheet to automatically record company 
holidays. (ESS, MS) 
- Comprehensive 
• Include billable, non-billable: user costs, all MIS (charging and 
non-charging staff, overt1me) vendor costs, capital expenditures, 
t1me sharing services, travel, living expenses, computer costs, and 
user education. (BIS, ORM, MS, ESS, ET) 
-
• Develop separate means of feeding the project management system 
other than MIS Charge Systems for non-billable costs. (BIS, ORM, 
CSF) 
• Interface to MIS Equipment data base. (ET) 
- Cons1stent w1th Corporate Systems 
• 01rect 1nput from external (to MIS) Cost Systems. (BIS, ORM, ESS, 
CSF, ET, MS) 
• Allow the charg1ng of computer dollars down to APCI project section 
level. (ORM, ESS) 
*See M~nagement. Cons1derat1ons 
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MAPPING OF MANDATORY TASK TEAM REQUIREMENTS 
TO MANAGEMENT BROAD SYSTEM REQUIREMENTS 
APPENDIX B.7 
I. Cost Gathering 
A. Easy Delivery Mechanism 
-1. On-line cost collection. 
2. On-line validation/correction. 
3. Easily established cost collection segments (e.g., standard 
templates and modify/simplify identifier structure). 
4. Ability to handle/collect non-chargeable non-project hours 
(e.g., general admin., sickness, etc.) 
B. Comprehensive 
l. Include billable, non-billable, user costs, all MIS (charging 
and noncharging staff, overtime), vendor costs, capital 
expenditures, time sharing services, living expenses, computer 
costs, and user education. 
C. Consistent with Corporate Systems 
1 . Direct ·input f ram external ( to MIS) Cost Sys terns (Direct input -
outside PO can go directly to PC/70 number). 
D. Prevent Manipulation of Charges 
1. Ability to accept legitimate adjustments to charges. 
II. Project Planning 
A. Hardware Scheduling 
1. Sy~tem must be able to handle hardware/software acquisition and 
installation schedules. 
B. Scheduling 
l. Must be able to handle small projects efficiently. 
2. Must be able to handle large projects {large number of 
act1vities). 
3. Good critical path/networking/precedence capabilities. 
a. ·Ability to apply Critical Path Method (CPM) techniques with 
an 11 Activity-on-Arrow 11 or 11 Activity-on-Node 11 or1entat1on 
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MAPPING OF OPTIONAL TASK TEAM REQUIREMENTS 
TO MANAGEMENT BROAD SYSTEM REQUIREMENTS 
APPENDIX B.8 
I. Cost Gathering 
A. Easy Del1very Mechanism 
l. L1nk actual/budget information to on-line timesheets. 
2. Require ongoing (FY renewable) projects to be established only 
once, to smooth the annual start-up effort. 
3. Automated variable manpower b1111ng rates (skill level). 
4. Prevent closed project charges. 
5. On-line timesheet automatically record company holidays. 
B. Cornprehens1ve 
1. Develop separate means of feeding the project management system 
other than MIS Charge Systems for non-billable costs. 
2. Interface to ·MIS Equipment Data Base. 
a. Ability to identify purchased equipment project deliverables 
(which pieces of equipment the project needs). 
C. Consistent with Corporate Systems .. .. 
1. Allow the charging of computer production dollars down to APCI 
project section level. 
D. Prevent Manipulation of Charges 
1. Pre-review of timesheets by project manager to verify authorized 
ch.arg1 ng. 
2. Ab111ty to prevent modification to the budgeted labor hours and 
non-labor resources after a formal budget release, except 
through the use of scope change labor hours. 
II. Project Planning 
. 
C. Forecasting Hours, Dollars, and Date 
1. Flexible Budget/Forecasting to accommodate non-linear 
extrapolation. 
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I. COST GATHERING 
II. PROJECT PLANNING 
I I I. R·EPORTING 
~ IV. ADMIN. PROCEDURES 
°' 
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APPENDIX C 
User Survey Results 
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Project Management Requirements Def1n1t1on 
Assessment Quest1ona1re APPENDIX C.1.1 
Please represent your personal op1n1on as to the accuracy of the following 
statements. The scale 1s as follows: 
Strongly 
D1sagree 
1 
D1sagree 
2 
Neutral Agree 
3 4 
Strongly 
Agree 
5 
Add1t1onal comments are welcome. Thank you for your time and cand1d op1n1on. 
1) The systems requirements def1n1-t1on (SRO) process 
involved the proper 1nd1v1duals on the team for the 
proper level of deta11 required at th1s phase. 
Comments: 
2) The SRO process made eff1c1ent use of the individuals 
time. 
Comments: 
3) The SRO process could not have achieved the desired 
results 1n a shorter period of elapsed t1me. 
Comments: 
4) The deliverables and recommendations prepared in the 
SRO process are accurate and consistent w1th the 
stated objectives. 
Comments: 
5) The deliverables and recommendations prepared 1n the 
SRO process represent the consensus op1n1on of the 
project team. 
Comments: 
6) The deliverables and recommendat1ons prepared 1n the 
SRD·process are consistent with your personal 
op1n1ons. 
Comments: 
i . 
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Circle One 
l - 2 - 3 - 4 - 5 
1 - 2 - 3 - 4 - 5 
1 - 2 - 3 - 4 - 5 
l - 2 - 3 - 4 - 5 
1 - 2 - 3 - 4 - 5 
l - 2 - 3 - 4 - 5 
7) The level of deta11 presented in the SRO deliverables 
1s appropr1ate to describe the system at this 
phase of 1ts development. 
Comments: 
8) The deliverables prepared in the SRO process will be 
very useful 1n the design, construction, and 
1mplementation of this effort. 
Comments: 
9) Based on your overall assessment of the SRO Process 
and Deliverables, you are conf1dent in your decision 
to continue further development. 
Comments: 
10) After part1c1pat1ng in both traditional and 
fac111tat1ve SRO, you would recommend using 
the facilitative approach for future projects. 
Comments: 
3569y 
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APPENDIX C.1.2 
Circle One 
1 - 2 - 3 - 4 - 5 
l - 2 - 3 - 4 - 5 
1 - 2 - 3 - 4 - 5 
l - 2 - 3 - 4 - 5 
Statement 
Number 
1 
2 
3 
4 
5 
6 
7 
8 
9 
TOTAL 
Statement 
Number 
1 
2 
3 
4 
5 
6 
7 
8 
9 
TOTAL 
10 
Append1x C.2 
Responses to User Quest1onna1re 
Trad1t1onal Users 
Frequency of Op1n1on Total Users 
1 2 3 4 5 Respond1ng 
- - - - -0 1 2 5 0 B 
0 2 0 6 0 B 
0 2 3 2 1 B 
0 0 l 6 1 B 
0 0 1 1 0 8 
0 0 1 5 2 8 
0 l l 5 1 8 
0 0 l 5 2 8 
0 0 l 5 2 8 
0 6 11 46 9 B 
Fac111tated Users 
Frequency of Op1n1on 
1 
-0 
0 
1 
0 
0 
0 
1 
1 
l 
4 
0 
2 3 4 5 
- - - -2 2 6 0 
0 2 6 l 
1 4 3 0 
2 4 3 0 
2 3 3 1 
2 2 3 l 
l l 5 0 
0 3 3 2 
1 2 3 1 
11 23 35 6 
l l 5 2 
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Total Users 
Responding 
10 
9 
9 
9 
9 
8 
8 
9 
8 
10 
9 
.. 
•·· a. , e,A. ,' -
Mean 
Response 
3.5 
3.5 
3.25 
4.0 
3.88 
4.13 
3.75 
4 .13 
4 .13 
3.81 
Mean 
Response 
3.4 
3.89 
3.0 
3 .11 
3.33 
3.38 
3.25 
3.56 
3.25 
3.35 
3.89 
VITA 
Denn1s Walter Foster was born 1n Read1ng, Pennsylvan1a 1n 
1948. He 1s the son of Walter and June Foster. In 1970, he 
rece1ved a Bachelor of Sc1ence 1n Educat1on from East Stroudsburg 
Un1vers1ty 1n Pennsylvan1a. In December, 1976, he received a Master 
of Education in Mathemat1cs from East Stroudsburg Un1vers1ty. After 
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eight years of teach1ng 1n the Pennsylvan1a Public Schools he moved 
to A1r Products and Chemicals, Inc., where he 1s currently employed. 
His present position in the MIS Department is Managing Analyst 
responsible for the Process Systems Group's Engineering Business 
applications. 
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